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tete imeni V.V.Kuybyshsva.
pite (Sodium—Spectra)
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z2(1) SOV /47-59-3-19/55
&2 THOR. 1 rkal’skiy V.A. (Tomsk)
TITLE: Lemonstration of Standing 3ound Vaves

} 8. LODICAL: Fizika V shikole, 1959, lr 5, P 71 (USSR)

ARSTRACT: In the study of the subject ngound", the author reé-
commends the demonstration of  standing sound waves,
wnich can be obtained by the use of the GZ-1 sound

g=nerator and a loudspeakerl from the substandard
r.otion-picture projector wijkraina", which contains
two dynamic loudspeakers. Therefore, within the 1li-
Lits of the central pencil of 1ays 8 nearly plane
cound wave can be obtained. The loudspeaker has to
b installed at the end of the physics workshop in
tne passage between the tables and must be connected
{~ the sound generator. The frequency will be near-
1y 250 cycles. Changing it within certain limits

Card 1/2 {1ves the maximum effect. The voltage amplitude of
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serones ration of Standing  sound W%aves

t..e generator should not be tou large. The sound
wnves propagated through the pussage are reflacted

f om the blackboard, and regult ir standing waves
v.ich the audience can detect. In the unite the

nyise is very weak, which reveals itself ip parti-
clar at a: approach to the unit next to the loudspea-
k. .r. If the sounds are directed not along, but across
t e room, zoncs of noige and zones of quiet can be
distinc-uished. They are due %« interferences of the
tro sources (the dynamic loudspeuakers).
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PERKAL'SKIY, V.A. (Tomsk)
‘‘‘‘‘ R ) i
Forgot.ten experinent pertaining to ;heﬂ;u:znzrzgg giﬂ; 523%
distinction of colors. Fiz, v shkole & . i 14:5)

(Color sense)
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I’mKAL‘SKIY. Vehes KALLESTINOV, G.V.

GAMAY, V.I1.;

zav.,ﬁz. no.2:3-9 '60,

1, Sibirskly £1giko-tekhnicheskly jpstitut pri

heva.
in, V.V, (?ﬂgn;uctorﬂ) (Electric fields )

Tomskon gos\miversitete
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kom gosunie
1. Sibvirskiy fiziko-tekhnicheekiy institut pri Tomskom g0

7.V. Kuybysheva.
versitote imeni (B‘lzctric waves

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001240030008-3"



»

"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3

S5 i PR MRSREE,

PERKAL'SEI{,.Ted.
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t.
Demnstration of Franck-Herte axperimen (MIRA 11:9)

.2 fiz. no.3:163=-164 '58,
raves (Blectric discharges through gases)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3"



001240030008-3

SRR RPFDRRL SRR LM | SR N B

"APPROVED FOR RELEASE: 06/15/2000

S R A [

PERRAL!'SEIY, V.A.
. .
Demonstrating damped electric osoillations, Fiz, v shkolo 17 no,6:

60-6L B-D '57, (MIRA 10:12)

1, Sivirekiy figiko-tekhnicheskiy institut, Tousk,
(0scillatore, Blectric)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3
MWM M ﬁ&@k‘}i@ imm@:im%&m&@m B SSRGS I 13 1 T 53 e

and ABOLISHIN, ¥

PERKANOV, B.,

" ardar Oy 11‘,\
! ~fense of Ships,” o chapicr fron the
npertain Questions on Anti-itomic Defense R

er e cond revised coition of
book Problems in the Utilizotion of Atomic un:AglL uvU si
o coliecction of articles, published in 1950, Moscou, USSE
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"gome Questions on Antiatomic Defense of Ships,” by Captain
P. Abclishin and Engineer-Captein-Lieutenant B. Perkanov,
Problemy Ispol'zovaniya Atomnoy Energii (Problems ol the use
of Atomic Fnergy), Moscow, Voyennoye Izdatel'stvo Minia-
terstva Oborony Soyuza SSR, 1956, pp 481-499

The following are discussed: characteristics of air, surface, and
underwater bursts of atomic bombs; the effect of shock wave, 1light radia-~
tion, penetrating radiation, and radioactive contamination on ships and
personnel; and proposed protective design changes in ships, such as rein-
forcement, hermetic sealing, remote control apparatus, ans sprinkler sys-
tems. Numerous references are made to the damaging effects on ships of
ihe atsnii plosion at Bikini and to dasta appearing in the "foreign
press. lﬁx

Stem 1 IS

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3

AL L | A Dt e e ]

PERKANOV, B,, end ABOLISHEIN, P.
"Some Questions of the Anti-Atomic Defense of Ships" enc

erticel in the publicetion Problems of %he Useof Atomic Energy. Octover, 1956.

Moscov
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USSR (600)
Radio - Stations

State All-Union standard for amplifiers for radio rebroadeasting stations. Radio
No. 1, 1953.

9. Monthly List of Russian Accessions, Library of Congress, Hay 1953. Unclassified.
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PERKAL, J.
B e

A stochastic description of the renal threshold excretion, Bul
Ac Po). mat 10 no.1:35-37 162,

y d
1. Instytut Matematyczny, Polska Akedemie Nauk, Warszava. Presente
by E.Marcgewski.

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001240030008-3"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86 00513R001240030008 3

KUPERSHTOK, K.I.; PERKAS,.KheDej; BRILEVA, L.G.

~zence of iror,

- a i tra :_r
Determination cf the scidity of pic k1= baths in ins 13e0

Zave. lab, 31 no.B:947 €5,

1, Nikopol'skiy yuzhnctrubnyy zavaod,
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KUPERSHTOK, K.I.; PERKAS, Kn D.; VIT KO, N.D.

3 4 ric - fluoric pickling
Determinntion of fluorine in a nitric hydro :
goluticn. Zav.lab, 28 no.4:416-417 Y62, (M 15:5)

1. HNikeopol:skiy Yuzhnotrubnyy metal_urgisheskiy zavod.
] (Fluorine.. Analysia)
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. ACCESSION NR: APL012426

. structure of deformed carbon-free iron, and their dislocation
structures are similar. The shape, size, and internal structure of
cementite crystals are only sligchtly changed in the process of
plastic flow. [t was deteimined that the work hardening of steel
during deformation is not related to carbon content and corresponds

_ to the increase in strength of carbon-free iron. Lamellar, unlike
globular cementite, contributes to the derivation of a more dispersed

" “Ferrite substructure during deformation. Plastic flow of cementite

* crystals also occurs, resulting in the formation of a fine structure.

- Most of the eutectolid grains are crushed in the deformation process,

+ with lamination disappearing. In those areas where lamination is

. maintained, there is a thinning of cementite crystals and a decrease

- in inter-lamellar spacing. The effect is more clearly expressed than

' the dispersed eutectoid before deformation. Increased eutectoid dis-

. persion contributes to the derivation of a more developed fine struc-

_ture of ferrite and cementite. Orig. art. has: 8 Figures, 1 Table.

e o

¥ ASSOCIATION: TeNIICKM -

2/3
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KARDONSKIY, V.M.; PERKAS

. ..Lc_.-

Unordering of hardened and plastic&lly deformed iron, Fiz., met,
i metalloved, 12 no,6:913-915 b '61, (MIRA 16:11)

1, Institut metallovedeniya i fiziki metallov,
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ACCESSION NR: APL028998 5/0126/64/017/003/0L00/0L0OT

AUTHORS: _Perkas, M. D.; Snitsar!, V. I.

TITLE: Tho, influence of alloylng elemonts on martensite hardnsss in heated
iron-nickel alloys

SOUMCE: Fizika metallov i metallovedeniye, v. 17, noe 3, 1964, L0O-LOT7

' TOPIC TAGS: diron-nickel alloy, martensite, alloying element, Ti, Al, Mn, Nb, Zr,
Mo, martensite hardness, martensite aging, metal structure, Vickers hardness, phase
- composition, elasticity modulus

ABSTRACT: The inZlucnce oi martensite oaging of Ti, Al, Mn, Kb, Zr, and o edditicns
to iroa-nickel alloys was investigated. Experimental 5-kg ingots containing.l.0-2.0
‘wb ¢ of alloying elements were cast and forged into ro ds 20 x 10 rm and into disks
.1l mm in diameter. Martensitioc structure wac produced by air cooling of specimens.
' Pheixr hardness (Vickers) and modulus of elasticity were determined after tempering

and aging at various temperatures. The effect of adding alloying elements to
" material with 16.5-18,0% Ni at vorious temperatures is
shown in Fige 1 of the Enolosures. Tho sams effect produced on material with 8.0%
Corg 1/? Bk i,
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- ACCESSION NR: APL028998

Ni by additicn of Ti and Al (separately and jointly) may be seen in Fig. 2. It was
determined that martensite hardening increases with the increase of nickel content
and disappears below 2.0% Ni. Joint addition of several elements serves to
strengthen the o<-phase. The process of hardening ceases at about 500C and is
reversed at higher temperatures, The variation of the ol-phase strength was found
to bs related to tha number of defects in tho original structure, and increased
with the nuxber of defects. Tha modulus of elasticity was determined by measuring
the changes in the resonance frequencies of longitudinal oscillations. The changes
in the modulus became apparent at 350C, with the maximum being reached at 500C (see
Fig. 3 of the Enclosures). For comparicon, Fige 3 also shows the change of hard-
ness with temperature. Orige art. has:s 9 graphse

)SSOCIATIONs Institut metellovedeniya i fiziki metallov TeNIIGhM (Institute of
Metallurgy and Prysics of Metals,TsNIIChM) :

' SUBMITTEDs 13May$3 DATE AOQ:  27Aprél ENCLs 03
SUB CODEs ML, ¥ _ NO REF SOV: 003 OTHER: 0QL

cors 2/§ AN
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Studying the structure of hardened low-carbon steel. Probl.metalloved.
j fiz, met, no.[1]:211-224 '49, (MIRA 11:4)

1,Laboratoriya fra;;c;;rykh pfé;;égfxc‘t{éniy TSentral'nogo nauchno-
1gsledovatel'skogo instituta chernoy metaliurgii,
(Steel--Me tallography)
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PERKAS, M. D.

nCrystalline Structurs of Hardened Low-Carbon Steels and thz Effect of £lloying
Elements on ths Decommosition of Martersite.® Sub 11 Dec 51, Inat of Metallury iren!

A. A. Baykov, Acad Sci USSk

Dissertations presented for science nnd ensineering degrees in Moscow durins 1951,

SO: Sum. ¥o. 4E0, 9 May 55
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stebility of martensite during
met, BO,2:153-166 '51,

tempering, Frodl, petalloved, i fiz, WA 11:4)

: _korreepondent AN SSSH (for Kurdyumov).
L. Gulen-ko (gteel alloye-~Metallography) (Temporing)
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o

n in the intermediate temperature

i issociatio
Mechanism of sustenite fisdo no,21167-175 151, (MIRA 11:4)

range, Probl, metalloved, 1 fiz, met.

- spondent AN SSEB (for Kurdyumov ).
1, Gulen-korre (geel alloys—Mstallography) (Austenite)
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to o,ogbthw in.or:‘uo of all three z“\mtltiu, indicating hm

hyr. 1954 ' " n
. the influsnos of m.m\.l content on the width of the lne

)btnlognp!u . (311) s was found , in ol alloys, the oasbon content of
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snd the eard \nw in solution. This conolusi is valid
for stecks with carbon < 0:1%. The main condition for tho
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rystals in hardened commercial iron and low-

alloved, i fiz, met, no,l4:228-238 '55.
(MIRA 11:4)

State of martensite c
carbon steel., Probl. net
(Metal crystals) (Martensite)
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H!m. H.n.
i ! Boent'génographic gethod for determining carbon in thi ceme;f;g)zone.
9av, lab 22 n0.9:1061-1063 156, MIRA 9:
institut chernoy metallurgii.
tral' pauchno-issledovatel’ skiy
1e Ten r?l :?y,a.--lnduatrMI wplioationl) (Carbon--Analys 1s)
(Steel——Analysis)
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X-ny- method for determining the deptl: of n docarbonizad( 1012}
layer. Zav. lab. 22 p0.12:1458-1460 56, MLRA

1. TSentral'nyy nauchno-issledovatel ' skiy Ynetithat cthernoy

ytallurgil,
” 8(X-uyo) (Steel--Analysis)
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T PITIE On the Hardening ) oyed Carbonless Iron,
PBRIODICAL Dokl.Akad.Nauk, 111, fasc.4, 818-820 (1956)
Tesued: 1 / 1957
{f hardening

At first some previous works are dieouseed. Tne impossidbility o
carbonless irom, 1.e. the impossibility of the production and the growth of
the germs of the a-phase above the martensite point is due to & disturbance
of the erysial structure of austonite, and consequently by the high mobility
to 1000° and more dininishes the production velooity
end makes

of the atoms. Heating up

of the a-phase in & bigher range of transforzation temperatures
undercooling of the austenite domn to the domain of martensite transformation
possible. 1 ihese assumptions are correct the possibility of hardening pure
of heating will inorease. For this purpose
n that case the

iron by ircreasing the temperature
of more than 1100° is taken, because i
takes s normasl course.

a heatipg temperature
dependence of the diffusion coefficient on temperature
The iron examined in this case had the following chenical composition:

0,01% €3 0,05% Nny 0,02% 81} 0,008% Pi 0,03% i 0,041% 05} 0,0095% By}

0,004’ 32.’ Ths saunples consisted of 20 x 1001 1 umm plates. The samples were
chilled in a 10% agueous NaOH solution at 5 « The state of the iron after
various foras of processing was estimated by measuring the hardness (eccord-
ing to EICKERS) and the breadth of roentgen-interferences. For the seamples
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Studying physical factors determining the hardening of alleyed
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"An investigation of the phyelcel factors determining the strengthening of
alloy iron," with Golubkov, V. M., Il'ina, V. A., Kritekaya, V. X., Cand.
Phys. and Math. Sci.; Kurdyumov, G. V., Academician, page b33

in pook Problems oF Physioal Metaliurgy Mascow, Malalinrglzias, 7o 0
{ive; Sbarnilx Ypudcs, v .

e artioisa in the ook prssent reaulte of inveatigailans orniu:ted oy ke
fesuing body, Inst. of Phystoal Motallurgy, & pert of the Cant 391 Ree  (pe . o7
Farrcus Metallurgy, lonatad 1y Dumeprcpstrovek. Tus investlgetiats voTo NRVNAEY & Ok
with phsse tranaformaticas n alloye, sirenghbwning and saftaning procausss .
diffusian provesses (studied with the aid of radiocactive lsotupes ., apd deriatn
othar questiags
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AUTHOR: Perkas, M.D,, sn;liiecr

TITLE: Study of the Herdc.in_ oni
Iron (Izucheniye usrochneni
legirovanno o aarga: tceul)

PERIODICAL: Metaliovedenive i Obrabotha metallov,
pp 8-13 (USSR)

ABSTRACT: In curlier vork,othicr Soviet nuthors (Refw
the hardening snd Lhue coftening of iFOL,xllO
sangsnese, payin_ attention azinl, to % -
and phy=1cd1 characteri ;ulbs, In thir
comparison is acde of the AACIOSCOPiC LI
(harddGSO, yield point) and the C[d;3”1LT'
fine structure of .angauese alloyed fEPIlvc
methods of hurueulnL vl coftening Jurir. he
In the experinernts . tinary 51lo; was used
produced by 191“1“t in o hihk :
and contained 0.02% C, 2,9 un, 0.0“A S:,
0.001% P. After houog enl “tion “@liln
for tueaty lhours, tic ingot wae Ior
by cold FOlll‘u thh & total reluctionr.
produced strips veur. cai' inte flet ep:
analysic und karrx;a: easurencny

Ceard 1/3 for micro-mcchanic: 1 cte, The
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froa 1000 %o IOSOUC in a 10% soluitlon of NaOi - °

After rerdeniry and :lestic deforunction ir L' <01l ot *o
the cpecimens vere tenmpered in s _tubular forn: -
vacgum at temperaturzc up to 35000 L 8ltope

100°C recnectively witl holding, timer of tos o
The increase in hoerunece due to cold VoL oo L1l an
the increa:rc i1n howodnesc lae to hartend.,, by oo
were studied wml alro the influence of v 1i. o rrer
of defor.-tion or tie chrracterisbic of e 08 o ko
On the baric of tie reiults, “hiz . ars .l .1 a0 o T e,

r

the followin, czoiclucion:s are uvrrivel .-

1. Harpgenere nlloyed lron hardore iore U - L A
iron irn % coco of cola i (vl oo 0%
2. Alloyin_ of % iron wiih Lo e i .
of t - rcofvosio Of Lo forlito 1a: N

1 .
decres.e Lo 1o D a/a, i, oo
i vhr 21 wrrlong of the ro icun of cob: o : .
in & Bincryr Fe-tn allox tulies slace or v S S
than in tve core of ron-+1%lu ¢ iron, .~ ‘
heatin_ tle Gteipoereiure ren_e Loowrie] :
place in tre clirnrecteristics I She 9.+
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1, Iron-mangansse alloys-Herdening 2, Iron-mangeness
elloys-Heat treatment 3. Iron-manganese alloys-
Structural analysis 4, Iron-manganese alloys-
Transformatione
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" Structural changes rdmé
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 SOURCE: Fizika metalloy i metallovedeniye, v, 18, no. 2, 1965, 293-295

SR L ; 21 ¢ Y
‘TOPIC TAGS: maraging, titanium alloy, nickel alloy, hardening, phase transforma-
Ztion intermetalleid

oo

.:!associated with wartensite hardening in the 350-6060° € rande i
‘containing titanium. Specimens in the form of thin fiimslPrepared by olectrolysis
iwerc studied using a UEMV-100 electron microscope with accelerating voltage of 100
‘kv. An alloy containing 8% Ki and 1.5% Ti, in which direct transformation begins
‘at 400° C and reverse a-+y transformagion takes place above 700° C, was saelected
for the study. The original hardness\3f the martensite (20 HV units) remains un-
!changed up to 350° C. Beginning at 400° C there is a sharp increase in hardness
ireaching a maximum (at 500° C) of 420 AV units. With a further increase in tem-
iperature the hardness is reduced and at 700° C reaches its originsl value. After

i

s 143
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‘h FS) at 5000 c, segr{egatlons ave cbsaivable-in ceiv-' 4
rensite in the form of thin: iplatelets appmximately 30 &~
: T articles and:

tributed in the form . §
"heating (600°'C for: 1 o
“theip form becomes
n'gome. ¢ases’ the
g to 670° C. the
300 X, and the
tha te«mpex«ature *-
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ntly they are-rapidly ' i

' cx'oscope ‘study of a ‘specime dged at 670° C and then at 600°

ninutas ctually Indicated that there are fine particles (50 &) formed &
ddition to.largs articles measuring. ximately 400 X which are “form-

- The: Pe-M-’I‘i* ‘dlagran shows: that-one can expect

‘isolation of-an: intemtaklold of the-(Fe; NI);Ti-
> Having a- hexagonal lattice (for: Fe,Ti: —a=4.769; -~
titanfum In the system FTa-Ni-T{- forms ™ two’ phases NigTi :
% 5.093-and 6= §,276) and ¥iTLi (CeCl type, a= 2,99 3.013),
X ; he interplanar distances the conclusion can be
ase Aisolatad hy aging is an NiTi intermetalloid with CaCl type-

parameter of approximately 3. 0. The vesults of this experiment 1n- J
at- hardeningrvf Thri‘ue-lli-‘l'i“a'l y during heating is.

Y SNHCHERHET“imm‘rI*—'
tudlu and Physice of. Hatalu) Eh :
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. AUTHORS: Kurdyumov, G. V., _Rarkss, M. D, and Khandros, L. G-

TITLE: On the Role Playec by Secondery Distortions in the Hardening
of Metals (0 roli iskezheniy vtorogo roda v uprochnenii
metallov)

PERIODIOA%: F1§1ka metallov 1 metallovedeniye, Vol 7, Nr 5, pp 747-751
USSR

ABSTRACT: In this peper binury Fe-Ni alloys conteining 10, 20 end
28% nickel were investigated. The specimens were quenched
from 1000 -~ 10509C and Subaoquontly tempered in the
temperature range 1100-5560°C for 1 hour. The alloy contalning
259 N1 was particularly thoroughly investigated. Hardening
by quenching resul%a in considereble secondary distortlons
(Ds/a = 2.8 x 107%), the magnitude of which 1s close to thal
obtained in quenchod steel conteining 0.1% carbon (sge
The mosaic blocks are broken up to a size of 3 x 107

Ref.9).

cm, and

the ultimete tensile 8tress (og) and hardness (Hy) are

80 kg/mm? end 265 VPN, respectively. Subsequent tempering

at 300°C brings about a decrease in the secondary distortion
"2 A

(from 2.8 x 10

0 1.9 x 10'3l but the remaining prop-
erties D, Hv, gl remain prac ic

ally unaltered (see Fig.l).
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Heating the specimens to higher temperatures leads to g further
decrease in seccndary distortions, and after tempering at
450°C Aa/a 1s 0,3 x 1073, After such tempering the
hardness end UTS nomain practically unaltered, but the block
sizg tends to incroease. On heating the specimens to above
460°C the reverse transformation or — takes place, and
therefore after cooling to room temperatzro the microstructure
contains the Y -Phase together with the o=phase. Tnis
Y -Ph&se possesses &n inereased resistance to
transformation to mertensite on subsequent cooling. In this
connection a study of sgecimens of this alloy, tempered at
temperatures above 460°C, was Inexpedient. An attempt was
made to attain at least some softening of the Fe + 25% Ni
alloy by lengthy scaking of the specimens at a temperature
somewhat lower than the beginning of the o — transform-
ation. The specimen was tempered at 440°C fob 70 hours.
The experimental results, however, have shown that the hardness

Card and the widths of interference lines were close to those

2/5 obtalned after 1 nour's tempering at 450°C. In the Fe +10% M
alloy the reverse o —, ~ transformation begins at approxi-

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3"
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On the Role Played by Secondury Distortions in the Hardening of Metula

mately 600°¢C, Therefors the quenched specimens can be
tempered at least up to 550-580°C without running the risk
of y -phase formaticn. Data on the change of the tine structure
and herdness of this alloy are shown in Fige2. The extent of
secondery distorticns in a 10% Ni alloy changes little arfter
tempering at 3200°C, but a considerable decrease in secendary
distortions occurs in a temperature range sbove 300°C. O
tempering at above 4509C an incresse in block slze and scme
decrease in hardness 1is cbservaed. For an Fe + 28% N1 alley
the nature of the change in herdness and fine structurs on
tempering wes the same as in the case of the 25% N1 allcy.
In crder to elucidsts the roie playea by secondary distortions
in the hardening of allcyed iron the following experiments
were also carried out with a quenched specimen of the 25%
nickel alloy. The alloy hardened bg quenching exnibéted tha
following values:; /a/a » 2.8 x 10°5, D u 2,8 z 10°® em and
w 260 (gee Fig.l). After tempering at 400°C for ! hour
the hardness and blo:k size were practically una%ger?%land the
)

. secondary distortions had decreased to 0.7 x 10° od)e
Card The specimen was them given a cold plastic deformation with a

/5 summery reduction in area of 50%. After deformation th
secondary distortions had again increased from 0.7 x 10—

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3"
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On the Role Played by Secordary Distortions in che H) rdening of Metals

to 2.0 x 1073, The block size and hardness were 2,9 x 10-€
cm and 270 Hg respectively; 1i.e, they had remained at ths
same level (sde Table p.750). The other specimens of the
seme alloy were tempered at 450°¢ after quenching. After
tempering, As/a was 0.3 x 1072, D - 3.5 x 107 and Hy -
265, As & result of a subsequent cold plastic deformation
with & summary reduction in ares of Gogp the secondary
distortions had incressed to 2.9 x 10~Y whllst block size

and hsrdness had sagain chenged comperatively little (D = 2.8 x
106 cm and By = 289. Thus the available data on the

relationship between hardness and fime crystal structure of

metals and soclid solutions enables one to conclude that the

most important crystal structure factors determining the

herdness of metels mnd one-phase alloglari, breaking down
o

of the grain size to fragments of 10 om with & con-
sidereble disorientation of the lattice between the fragments;
and the formatlon, within the fragment of & sub-microsccpic
block structure.
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There are 2 figures, 1 table and 9 Soviet references.
ASSOCIATION: Inatitut motallovedeniya 1 figiki metalloy TaNIIChM,

Institut metallofizik! AN USSR (Institute of Metallurgy and

Physies of Metals TsNIIChM, Institute of Metal Physica,
Ac. Sec., Ukrainiar SSR)

SUBNITTED: January 22, 1959

Card 5/5

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3



SOV/126mmw?-5.05/0"
. AUTHORSS Kﬂ!‘donﬂkiys v ° M oy Km’dmo' » G «V ® and B_gz\—k‘—g_sj-‘-! :,_Qru

TITLE: Influence of the Properties of Crystals on the Strength of
Metals 1n the Hardened Condition (0 vliyanii svoysty
Kristallov na prochnost! metallov v uprochnennom sostoyanil)

PERIODIGA%: Fi§1kn metallov 1 metallovedeniye, Vol 7, Nr 5, pp 78£2-756
USSR .

ABSTRACT: Kurdyumov et alii (Ref.2) have shown that there exists a
lirear relationship bLetween the degree of secondary distortion
and the hardness of martensite in quenched low C steels (sse
Fig.l). Golubkov et alii (Ref.3) have shown that there
exists & direct relationship between the degree of secondary
dilstortion and the hardness of aslloyed iron after cold plastic
deformation (see Flg.2). Using results obtained by ths
latter authors a diagrem hes been constructed (Figo3§ showing
the dependence of the degree of secondary distortion; arising
as a result of cold plastic deformation, on the hardness of
the originael annealed alloy iron. From the above dlagram it
can be seen that the absolute hardness of hardened alloys is
determined not only by the fine grain structure but als: by
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the properties of the crystals of the orliglinal motals as
anneaied. The se properties also determine the elastlc iimit

of micro-regions, «da/a, In the hardened state. For a
further atudy of the above conclusions the authora investigatsd
alloys in which the properties of solld solution crystals
strongly depended on the concentration of the dissolved slements.
Among the 1iron allcoys the most sultable ones for investigaticn
are iron-silicon alloys with a sillcon content up to the
limiting solid solubility in a=1iron. The chemical composition
of the originel iron end its alloys with silicon 1s given ia
Table 1. The methods used for the study were the 3ams as

those employed by (tolubkov ot alii (Ref.3). In Table & the
results of hardnass, UTS and temporary reslstance measurements
of ennealed allcys are shown. In Fig.3 curvea are plcotted
which express the cependence of hardness cn the degree c¢f
plastic deformation. The relationship between the strength
prepertiens and the fine structure in the hardened state
were studied in specimens of alloys which had been deformed a¥%
iden%ical loads (85 tons). The degree of deformation was

found to vary from 68% for iron free from sillcon to 48%
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for an alloy containing 9.4% 81. In accordance with thse
results shown in Fig.4 the hardening of all the alloys must
be close to "saturation".  The results of the study of the
specimens sre shown in Pig.5. These show that the
increase in hardness &8 8 result of cold deformation is not
related to the magnitude of secondary distortions arising
during deformation as it 48 practically independent of the S1
concentration, whilst As/a 1ncreases by nearly twice.
However, As/a Iincreases proportionately to the hardness

of the amnesled material. Thus the results obtalned are in
agreement with the jdea that the secondary distortions are
not elone responsible for the herdness arising from the sold
deformation end mertensite transformation, but reflect the
properties of orystals of a given naterial, characterizing
the "1limit" of the elastic deformation of micro-reglons.
These properties determine the level of the strength which

Card can be attalned as a result of changes in the internal

3/% microscopic and sub-microscopic graln structure in the
hardening process.
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Influence of the Proper:ies of Crystals on the otrength of Metals in

the Hardened Condition

There are 5 figures, 2 tables and 7 references, of which &
are Soviet and 1. English.

ASSOCIATION: Institut motallovedeniya 1 fiziki metalloy TaNIIChM
(Institute of Motallurgy and Metal Physics TsNIIChM)

SUBMITTED: Januery 22, .959
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Deternining the depth of decarburization and the cementation
layar by means of the X~ray rsthod. Probl,.metalloved.i fiz.met.
80.6:363-371 '59, (MIRA 12:8)

Comentetion (Metallurgy)~-Testing) (Steel--Testing)
(X~ray crystallographx
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|} ‘content.” Steel with 162 N1 aged at 350—500C softened. Partial substitution of
| nickel by manganese increased hardness; the higher manganese content the greater the
+ |’ increase. . The maximum hardness increase (-HV490 was observed in steel with 6% Ni and| .

52 Mn (see’ Fig. 1). The presence of nickel is essential for. effective increase of

"_.:|-:steel hardness at aging, In steel containing 162 Ni and 2% Mn, the yield strength
~|ridncreased to 100 kg/mm? and the ‘tensile strength to 110 kg/mm after aging at 350—490Q -
-both dropped to ;-‘523"@;1_,90'.kgl‘ﬂzg"afler'agiﬂg at 600C. Elongation, reduction of area,|
d. notch toughness are affecte ‘only slightly by aging ‘at 400—600C. In as-hardened

tee

|- AursoR: Rardonskiy, V. M.; Perdas, M.D. 3/

; TITLB: Ag :lﬁ;'i‘of«'the“?é;ﬂi';)ﬁ's(iel martensite
| B I | JEEE PR R 3 S S |

'SOURCE:  Metallovedeniye i termicheskaya obrabotka metallov, no. 4, 1966, 7-10

-], TOPIC TAGS: - alloy steel, maraging Bteelégnickeiycéntéihing"steél,_ggggggggg con-~
| taining steel, steel aging, steel ‘property, steel structure v -

: | ABSTRACT -'I’he"efteét-@f aging‘dh the structure and properties of steel containing .
|- 62 Ni + 5% Mn, 82 N1 + 4% Mn, 132 N1 + 2% Mn, 16% Bi, or 8% Mn has been investigated.
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1

effect of aging was found to depend on ‘aging temperature and nickel and manganese|.

;-chf-jt_@mu,az.u and 43 Mn, the structure ‘consists of martensite crystals with
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a.high dislocation dgneity; it changes 1ittle with aging at tesparatures vp to 400C. | -
Begregations -40—=50-A in size wers obsexved in specimens aged at 4500, at which tem- | [
perature the maximum strengthening of steel _iwu.i'u_chefl.f-’f#@gin; 8t 310C increased the| : -
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L iite tie o the Yechage d the dis- |
‘| particle size of the y-phase and reduced hardness; aging at 550C decrease

NE gbc’ation density in the o- phase. ~The size of particles of the y-phase and the in-
tervals between them increased, and the steel had a minimum strength, The reverse
A-transfomat:lon from y to a occurred at temperatures over 550C. Orig. art. has: 3
|- figures. ool S : . S [AZ)
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: 7 ‘ ‘ lloys during
hardness of martensite in irop-nickel base a
g::::;%ngr::. metalloved., 1 iz, met, no.B128-43 '64. (MIRA 18:7)
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Aimum conditions - o
om 260 to 530 HV:
4 100 kg/mm2). The:
-The seventh A
- ~In the tempora turs - &
which- 0080 ' “posistance increages and, &
) Y det,reaaes.? ‘Treg on of—hemperatunss “where the alpha = g
ger transformation occurs, eivity rises and - electrib"”""“
i resiatance decreases. Orig, art. has"’ 21 flg\n’es.
‘ Inst:.tut metallovedeniya 4 fiziki me’callov, Dnepropetrovsk
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*\'raversa alpha to and from gamw tr-anefoz'mtions. Sa.wples of
on-nickel . alloys were quenched in wator from 1,000°C., Groatent
increase. in hardness nf the alrha phase was 1n the alloy containing
( isd—6 oc:az naokel). After quenchin the samples
U-b ge i
L 3 =320 HV. “The |
£ ago-as &-rosult. of the = 1
I_’anaformation is greatqr ‘the lower the b
‘the: transformation., ‘The second suojact
‘martensite by hea’cing, “Increased-
1logs with titanium end in: iron—nickel-i
‘temperature heating. (300-14509C) is no%. .
16 Tine structure and is due to other ST
" The . ’chird pubject UK
3 3 ~of . 31 er ardening of
, .mghai;ting,_ﬁ ning of ftenai‘ce with heating 1n
'-'35(1-500"0 is observed im inickel-alloys alloyed.: wit h
anese, columblum, zirooniwn, ‘and molybdenum.
ated was the Jinotlcs" of--change -in.
g heeting. - For 10ys_containing 8% ﬂckel, ;
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PERKAS, M.D.

Mechanical properties of alloys with aging martensite. Mstalloved, 1
term. obr, met. no.11:5-10 N ‘&4, (MIRA 18:4)

1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy metal-
lurgii imeni I,P.Bardina,
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lurgii imend 1.P,Rardina,
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i -&martensites containmg 21 or A;_‘ Il‘yor_alloya"ﬁ
Fa+ 8%. ‘81-!— 1.5%. AL,#HeI\e quonched from-800°C, and then. aged.
temperattme nange.  This aging process 4increases- *thr_ strength and
yuical propertiss_as the modulus of.elasticity (£), electrical re-.
icker's hardness: (2V),: ‘coafficient of ‘thermal expansion: (m, and -
i itemperature (9).~ ‘The. curves for o, 4E/E, and HV as func’clon*
5agir\ ‘tewpera “all: ‘Those for ¢-and G show ‘minima, =~ The" maxima. -
‘mentiﬁ'Zed do- not . o_l'ways coincxde with the same. aging temperature, but -
\'a pange of ‘temperatures from 500 to 600°C. - Thg résults. are’ explamad
utfon-of the atoms 14 -the sulis: salutmn Siith martengite
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aged martensite .

\inicheskays obrabotka metallov, no. 11, 1964, 510

- martonstte mecharical property, aged
il s e e e e L

mpored nickel-lron m nsiticalloyshezflted‘toiiso« TE
1, 2.35% Ti, and L, ~"-A1:twcre~thei—_amaunt&pmducing_bp@}mz}}m_,V,,_, R

500C- - The kinetics-of the. change in hardness during aging were studied

d that:
: : af about ;
* “wiii - tienced alloy samples cqn!;_ainingfS%‘N_i;‘»’O.S% Al, and'1%Ti; and with samplesput. . §
~ through quehchihg'andrsubsequent cold deformation of 80% to establish norms at 450C. N
ther-a:loys mntgin_lng‘S?-l'I%,,‘O; 8-1.5% Ti,- 1%, Al,. 0-5,2% Mo, and 0-4.3% Co were

X feot of aging on'thc stability of austenite (5000)_@d;maft‘ensite (200C).

~ Resus “showed that there was ;wisi'g'nmcmgg_figg; on austenite, but martensite ptability = -~ -

o wag increased considerably while preggrvisg gatisfactory resiliency. - X-ray analyses of.. L

- pickel~iron atloys containing g;ani\im"émd aluminum at temperatures which increase the R
: v of martensite show & marked decrense in interference. Lack of significant
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yn i temnicheskaya obraboﬂm metanov, no..

11 , 1964, 15—19

ntammg alloy, martensltic steel martensite _j;:_; ot
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ectron microscopic examination wab t‘herefore.

an -accelérating voltage of 160 kvon Fe-Ni-Al - "~ .. R

n g ‘AL during aging “at'680-700C forperiods of1-8:hours. ...l M
perature,. the s nsformation doe# not ‘occur, * X-ray analysis for the ...

¢ interference patierns. of martensitic formations was also performed. The .

enched from 900C; and the ¥- o ra_nsfozmatidn proceeded either by-s - X

' pmdingon the use of rapid or slow ‘quenching processes._. B i

on all experimenial ‘and control samples, . Aging withthe - =

Pictu
n both - o(-phase with ‘martensitic stmc!;ure ;

separation of (Ni, Fe)'jAl and NigAl proceeds i
‘and in ferrite with a n rly e 'ﬂibrmm stmctnre.
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e,EOOC for the (Ni Fe)
gh to be ohserved,’ ve 500C, separation of _
but wit:hout any noticaable effect on the durability of the ®-phase -
. pase In- dqrabllity is connected with the initial stage of formation of U
i*Fe)M structure, cohering fo the: ma!;rix, and, in fact, this seems re- S
t -during aging, rig. art. has' 5 photomicrographs. SRR
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KARDOHSKIY, V.HM.; FURDYUMOV, G.V.; PERKAS, H.D.

Effect of size and shape of cementite particles an ihe structure
and properties of steel following deformation, Metalloved. 1
terme obr. mot. no.222-8 F'64 (MIRA 1717)

1. TSentrel'nyy nauslmo-issledovatellskiy institut chemoy
metallurgii imenl Bardina,

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3"



"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86 00513R001240030008 3
: SSERE 3 i 25 2 RSN COF SRR PRI B REEAS

KURDYUMOV, G.V.; PERKAS, M.D,

Metal hardening and recovery. Issl. po zharopr. splav. 9:3=14
162, 8 d (MIRA 16:6)

(Metsls—-Hardening) (Crystal lattices)
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Investigating the structure and properties of the alpha-phase
of alloys on a base of the system iron - nickel, Fiz.met,.i
metalloved. 15 no.4:554~564 Ap '63, (MIRA 16:6)

1. Institut metallovedeniya i fiziki metallov TSentral'nogo
neuchno-issledovatel!skogo institut chernoy metallurgii.
(Iron-nickel elloys—-Methllography)
(Phase rule and equilibrium
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' IT1E; Inviistigstion of the structure and propertiss of the Alpha phase of
; \_i.roh-nieke»li'-baae alloys 'q) el BT - _

" SQURGR:  Pintka metallov & metallovedendye, vi 15, mo, 4, 1963, 554-364

‘TOPIC TAGS: iron-nickel slloy,. iron~nickel-titanium alioy, iron-nickél-manganese.:
‘alloy, iron.nickel-titaniym maraging alloy, ‘reversed maraging alloy, reversed =
martensitic: trapsformation, Alpha-phase strengthening, Gamma-phass sirengthening, '
cobalt addizion, molybdenum addition el O e

ABSTRAC‘I‘: o ’Iodetengine ‘:' vt'.ﬁve' ‘Feasib ility “of.- bbf.ainixig vhﬁtafiéls ' with ‘a_strength
‘above 220-230 kg/mn® exclusively by heat treatment {without plastic deformation),
'the effect of reversed g to y transformation in a series of Fe-Ni base alloys has * .- -

béen-investigated, Six shraight Fe-Ni 211oys: contalning. 6.0~-25,0% Ni were.
‘annealed at 1000C, water juenthed, and tempered at. temperatures up to 750C. A
rather substantial increane in hardness’ was ‘obsexrved only in the Fe-16.5% N1 whose
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Much greatey strength
pering at 4250 in-
365 BV, A s%111 grestay in.
- Fe~8% Wi-b Mn-0,84 73 alloy,
. : clated nelther with:
. the @-to-Y-transformation, , in the Fe-89 Ni.}g ¥n-0,84
T4 alloy, nor vith substraictural changes such ag ch
“ - magnitude of second-typs dstortions,
. Perature at vhich the hariness of Fe-0.84 i
-, crease, and subssquent tenpering for 1-hr at
- alloy to 533 BV, The increase in hardness, however, companied by a sharp !
-~ decrease in ducti : hr at 4250, the alloy became 50 drit- -
" tle its tensile a N the strength of the as-quenched alloy,
vhile its compres » g kg/mm2, Ductility was signiti-
caatly dwproved by addltional alloying wvith Co or Mo, Sueh alloys tempered at
425—-L50C for 3 hr hed & tensile strength of 250260 kg/m2, & reduction o .
- area of 1B—309, and an elongation of 3e54, Orig, art, has: 12 figures,
Association: Inst. of Metal Science and the Physiés of Métals. '

08-3"
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KARDONSKIY, V.M.; EURDYUMOV, G,V.; PERKAS, M.D,

Fine crystal structure of cold-deformed, high-carbon stesl.
Fiz, met, i metalloved, 15 no,2:244-253 F 163,
(MIRA 16:4)
1. Institut metallofiziki TSentral’nogo nauchno-issledovatel’-
skogo instituta chernoy metallurgii,
Steel-—Mstallography)
Crystal lattices)
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- Kexrdonskiy, V.M., Kurdyumov, G.V. and Perkas, M.D. ‘ :

o S/12t/63/000/002/052 0052 | B

————

* ‘The connection between the variation in fine ‘strue- |

o ture and resistance to plastic deformation in metals
oo iand alloys after strengthening " o S

|\ PERIODIGAL: © = -

‘ening of metals

' Referativnyy zhurnal, Mekhanika, mo. 2, 1963, 61,

 Prom the results of X-ray iﬁv‘éﬁ:igafibns on strength-

i

i
1

abstract 2V510 (Sb, tr. In~t metalloved. i Fiz. met-. -

- :8llov. Tsentr. n.-i. in-ta chernoy metallurgii, 1962,
Ve 7, 7-23) , T _ |

i .

-

and alloys it is concluded that, in order to increase -

the strength and to make it approach the theoretical, it is necessary

to form states with the larg

ture. .

[ Abstracter's nots: “Complete translation 7'

est possible dispersity of grain struc- .
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rdcnskly, V.s-:\., !\urdyumov, G V. and Pcrl\a.., II.D.

11 The f:me structure of colﬂ-,:orked ‘::.gh-carbon steel

n f}500-320:k'§/mm 3'resnect:. ely, tne ‘
stopl U0 bein _180 ltg/mm . Tne :
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- o | | : 3/126/53/015/002/014/033 X
~“The fine structur'e e . EB193/E33 B

; flne structure of steel after various degrces of colu deformation
- was studied with the aid of an eclectron microscope, X-ray diffrac-
tion moasurgments being uscd to detormine thoe block dimensions and
. tho magnitudo of distortions of the sccond type. Conclusions: -
1) the formation of sub-structurs in Fferrite during plastic -
deformation depends to a great extent on the presence of cementite . :
- ané on the shape and size of crystals of this constituent Small
- (041-0.2 p) spacing between the platclets of the eutec~ozd ensured
- by the patenting treatment, croates condltaons Tavourable for a
4'vvonsgderable reduction in thgp block dimonsions of ferrite (100 - ]
© 150 A) and cementite {30-50- A) in cold-deforncd speel, This is =
demonstrated in glg. 10, where the UPS (og, kg/um™), block -
_imensions {D,310"" cn) and:. the magn;tude og distort;ong of the

ting reapoctively, tho ?~Qg;;‘s
-2). The. h:i.gh
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nelferrit f';'gra:.ns and in" the form of grain
i‘nrr:.te and. cementite part;cles) comstitute the
sitrength of. patented and cold—morked s»eel
, “":Lgures and 1 table-*f : -

(Institut o Cof

. kg‘mm
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AUTHORS ¢ Kardonskly, yv. M., Kurdyumov, g. V., Perkas, M. D.
TITLE: The relation between changesd in the fine structure and plastic de-

formation resistance of metals and alloys after gtrengthening

PERIODICAL: Referativnyy znurnal, Metallurgiya, no. 12, 1962, 43, abstract
121258 ("sb. tr. In-t metalloved. 1 fiz. metallov Psentr. n.-1.
in-ta chernoy metallurgii®, 1962, v. T, T - 33)

TEXT: The following two means of jncreasing the strength are {ndicated:
1) the formation of a fine micro- or submicro—heterogeneous grain gtructure with
the aid of thermal or mechanical treatment, 1.€. gne production of a maximum
amount of lattice defects; 2) the production of crystals without defects. The
first method of increasing the strength is analyzed. A description is given of
¥nown methods for treating metals and alloys which make it possible to obtain a
submicro-heterogeneous structure (thermal and mechanical treatment, their com-
bination, neutron effect, electron effect etc.). The plastic deformation re-
sistance can also be risen by alloying. However, none of .the indicated methods

Card 1/3
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The relation between changes in the . 2{)33}/62/000/012/023/035
cee Al01

considerable deformations the
; angle of maximum disorientat
1o
n attains 10°- 159,

the angle between adJacen
t fr en LI
Tnere are 37 reforontas. agments is 40 and between the domains 1' - 2

V. Oeminov

[Abstracter's note, Complete translaiion]
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AUTHORS Kurdyumov, G V and ;
TITLE On strengthening and softening of metals
SOURCE Akademiya navk SSSR - Institut metallurgs. 1ssledovaniya po zharoprochnym splavam.
v. 9. 1962. Materialy Nauchnoy sessii po zharoprochynm splavam (1961 g), 3-14
TEXT The resistance of metals and alloys to deformation is influenced by two factors: 1) the dimensions
of the blocks of the mosaic structure and 2) propertics of the crystal which determines its resistance to disloca
tion movements. This influence is a2dditive. Discussion 1. Ya. Dekhtyar expressed the opinion that there must
also be short and long-range orders in the metals,and proposed checking the relationship between the proper
ties investigated by the authors and the order of the crystal lattices of the metals. 1. A. Oding stated that
supcrstrcngth metals with no dislocations can be produced, and stressed the difficulties which may arise if the
problem of increasing the elasticity modulus of these metals remain unsolved. A V Stepanov suggested that
the possibility of producing superstrength materials should be investigated by producing new modifications of
such non-metals as sulfur using high temperatures and pressures, like the carbon modification of diamond
He claims that this hypothetical sulfur modification would have a melting point of 15000°K , and better mecha
nical propertics than diamond. According to 1. A Gindin, the most effective method for obtaing a fine
mosaic structure and thus increasing the creep resistance for pure metals is cold-working at low temperatures
(17-4 2°K) There are 8 figures

Card 1/

APPROVED FOR :
RELEASE: 06/15/2000 CIA-RDP86-00513R00124003000
8_3"



"APP
_"APPROVED FOR RELEASE: 06/15/2000

S/123/62/000/01 1,/006/011 |
2052/A101

//
AUTHOR:

ardened

(Perkas. M. D.

£ thickness of decarbonized and case h

X-ray determination o]

TITLE:
layer

nal, Mashinostroyeniye, no. 11, 1962, 38, abstract
1lov Tsentr. n.-1.

PERIODICAL: Referativnyy zhur
118225 ("Sb. tr. In-t metalloved. i
hernoy metallurgii? no. 6, 195

d disadvantag

in-ta ¢

es of metallographic and chemioal

are discussed. e X-ray method of
this method 18 pased

The advantages an
in detell;
attice of the

on the
martensite ﬁo
the X-ray method can

ined in the solid solution, in

arbon whioh 18 oconta

APPROVED FO
R RELEASE:
SE: 06/15/2000 CIA-RDP86-00513
- R00124003000
8_3"



'PVED R RLEAE: 06/15/2000 CIA-RDP86-00513R001240030008-3

e RO Rt 15

9/123/62,/000/011/006/011
X-ray determination of... A052/A101

other words, the carbon bound into carbldes cannot be determined. The method of
determining the depth of decarbonized layer consists in keeping 6 x 10 x 15 mm
samples during 3 - 5 min in & salt bath at 1,000°C and hardening in 10% NaOH solu-
tion. Thereafter the material layers were etched off the sample with 104 HNO3
solution, and the surface, after the next layer had been etched off, was radlio-
graphed with CK-3 (SK-3) camera. At 120 mm film-sample distance ‘and radiography
in chromium radiaticn the eccuracy of the method 1is 0.05%. The method of deter-
mining the depth of case heardened layer consists in torch hardening 6 x 8 x 110 mm
samples during 6 hours at 910°C. After 8 - 10 min cooling the samples were oil =
herdened and thus the initial state was fixed. Radiograms were taken in a

camera with 573 mm drum dlameter at chromium radiation. There are 8 figures.

' Yu. Grinblat

[Abstracter's note: Complete translation]
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AUTHORS: Kardonskiy. v.M. and Perkas, M.D .
TITLE: on softening quenched and plastlcally deformed 1romn

PERIODICAL: Fizika metallov i Letallovedeniye, V.12 no 0. 913-913

TEXT: For understanding the nature of hardening and
gsoftening it is important to study the features of the crystal
structure of a material hardened by various methods, Bince the
crystal structure of materials hardened by differing methods

to the same resistance to plastic deformation may differ in som¢
respects. In this paper the results are described of investi-
gations on the binary alloys Fe + 2.29 Mn, Fe + 4o, N1 and un- 0(
alloyed iron. The hardening was effected by two me thods: plastic
deformation and quenching. Prior to quenching. the specimens
were heated in 2 salt bath. The specimens of the unalloyed iron
were quenched from 1150-1200°C in an agqueous solution of NaOH at
5°C, whilst the binary alloys Fe-Mn and Fe-Ni were water quenched
from 1000°C. After quenching, the specimens of the unalloyed
iron had a hardness of 180 HV, whilst the specimens of the Fe-Mn
and Fe-Ni alloys had hardness values of 220 and 250 HV .
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by rolling. Thereby, the degree of work-hardening was so chosen
that the final hardnuss for each material was the same as for the
respective quenched specimens. This was achieved by a total
reduction of 50 to 603, It was assumed that these two methods
of hardening brought about changes in the crystal structure of
each of the alloys which led to an almost equal resistance to
plastic deformation, After hardening and after various stages of
sof tening, the hardness and the blurring of X-ray interference
lines were determined. By means of metallographic and X-ray
investigations the initial recrystallization temperature was
determined. A difference was observed in the nature of the
interference lines of the specimens which were hardened by
quenching from those that were hardened by plastic deformation.
The X-ray exposures of specimens that had been quenched showed
characteristic reflections which were slightly extended along the
arc of the Debye ring. In the case of the specimens hardened
by plastic deformation a wide continuous line was observed or a
line consisting of a band stretched along the entire arc of the
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Kurdyumov, G.V., Academician of the AS USSR and

AUTHORS :
Perkas, M.D., Candidate of Technical Sciences

TITLE: On the Effect of Crystal Properties and Grain Sub-
structure on the Strength of Metals

PERIODICAL: Metallovedeniye i.termicheskaya obrabotka metallov,
1961, No. 9, pp. 33 - 43

TEXT: An analysis is presented of experimental results,

ars both in the Soviet Union and abroad,
with the object of elucidating the basic structural factors
determining the strength of metals. It is shown that although
distortions of the second type (lattice distortions) hardly
affect the resistance of metal to deformation, they characterise
the relative properties of the crystals of a given substance
which, in turn, affect resistance to deformation. The effect of
various mechanical and thermal treatments on hardness, the
«dimensions of blocks and the magnitude of Na/a in Fe-Si alloys
are discussed as well as the temperature-dependence of the yield
point and UTS of preliminarily quenched and annealed
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in cold-worked specimens.

3) Alloying can bring about a change in the temperature-

dependence of both sub-structure stability and crystal

properties. If alloying is to increase the high-t emperature
strength of a metal, both factors must be changed in the

favourable direction: thermal stability of the sub-structure

must be increased and the rate at which the resistance of crystals

to elementary acts of plastic deformation decreases with rising
temperature must be reduced.

There are 10 figures and 24 references: 16 Soviet and

8 non-Soviet. The four latest English-language references

quoted are: tof. 12 - W.G. Jonston, J.J. Gilman - "Journ.

Appl. Phys.", v.70, No. 2, 1959; Ref. 19 - A, Cottrell -

Trans. of the Metallurg. Soc AIME, V. 212, 1958; :
Ref. 20 - D.F. Stein, J.R. Low - Jourm. Appl. Phys., Vol.31, \X
No. 2, 1960; Ref. 24 - W.C, Jouston, J.J. Climan - Journ.

Appl. Physics, V.31, No. 4, 1960.

ASSOCIATION: TsNIIChM
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AUTHORS: Kardonskiy, V.M., Kurdyumov, V.G,, Kurdyumov, G.V,
and Perkas., M,D,

TITLE; The Effect of the Grain Substructure and Crystal
Propeorties on Strength. I. The Fe-Ni and Fe-Si Alloys

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.1l1, No.4,
PP.609-614

TEXT: The object of the investigation described in the present
Paper was to study the effect of the thermally induced variation
of the properties of crystals on strength of metals in the hard
condition and on the magnitude of the elastic deformation of micro-
domains (distortions of the second type). The experimental work
vas carried out on two Fe-base alloys, one containing 25% Ni

and the other 1,15% Si. (The Ni-bearing alloy was chosen for this
pPurpose because of its specific characteristic, consisting in that
annealing of this alloy at 450°C brings about a complete removal of
the distortions cf the second type without significantly affecting
the size of the regions of coherent scattering.) The Fe-Ni alloy
was hardened by quenching, the Fe-Si alloy by cold rolling to

50% reduction in thickness, In addition to the determination
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(by X-ray diffraction analysis) of the magnitude of distortions of
the second type, Aa/a, and the size D of the regions of
coherent scattering, the yield point (og), U.T.S. (op) and
Vickers hardness number (HV) of both hardened and partially
annealed alloys were measured, and the temperature-dependence of
these properties was determined for both hardened and fully
annealed specimens, The results of the first series of
experiments, e*ried out on preliminarily hardened Fe-Ni zlloy,
are reproduced_iu Fig.l, where HV, o4 (kg/mm2), D (10-%, cm)
and &a/a (107 ) are plotted against the annealing temperature (°C);
in addition, the diagram shows the temperature-dependence of HV
and o0y (curves, marked HV(t) and o4(t), respectively). It will
be seen that the temperature dependence of o0, and HV 1is quite
different from the relationship between these properties (measured
at 20°C) and the annealing temperature. Thus, 04 measured at
450°C is 25 kg/mm2 lower than o, measured at 20°C after annealing
at 450°C, the corresponding difference for HV being 90 units.

On the other hand, the temperature-dependence of o4 and HV is
almost identical with the relationship between ¢\a/a and the
annealing temperature, The fact that og of preliminarily
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hardened specimens 1is practically constant after annealing at
various temperatures indicates that Jdg, measured under these
conditions, reflects mainly the character of the variation of the
grain substructure during heating; 1in fact, D of specimens,
annealed at various temperatures, also remains practically constant
(see Fig.1). In the next series of experiments, preliminarily
hardened specimens of the Fe-Ni alloy were annealed at 430°C to
attain almost complete removal of the distortions of the second
type, and then the temperature dependence of o, of these
specimens was determined. This was found to be identical with
that of fully hardened alloy, whereby the view was confirmed that
the resistance of an alloy to deformation is not increased by the
presence of distortions of the psecond type. Owing to the
comparatively low temperature at which the reverse a~=dY
trensformation takes place in the Fe-Ni alloy, it was not possible
to use this material to study the relationship between Ha/a and
the temperature dependence of ennealed specimens. For this
purpose the Fe-Si alloy was more suitable. The results of
experiments carried out on this material are reproduced in Fig.h
which shows: temperature dependence of HV of cold-rolled alloy
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temperature dependence of HV
curve HV(t), white squares);
hardened specimens after
s (curve HV, white triangles)i
/a (white triangles) after

The temperature dependence of

HV of the annealed specimens reflected the decrease in the
resistance of the alloy to deformation due to the variation of the

properties of crystals with rising temperature;
specimens were annealed at 700°C,
remain unchanged during subsequoent

the variation of HV.
whose HV was measured at room
varioue temperatures, the variat

since the

their grain substructure should
heating and should not affect
In the case of the cold-rolled specimens,
temperature after annealing at
jon of HV reflected only the

changes in the micro- and sub-microscopic structure of the grains,
brought about by heating to progressively higher temperatures.

This means that in the temperature dependence of HV
rature should be determined by

rolled material, HV

at each tempe

of cold-

the changer in both the grain substructure and the crystal
properties that have taken place as & result of heating to this
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